Introduction
The Eastern Grey Squirrel (Sciurus carolinensis) is indigenous to the eastern forests of Canada and the United States, but it has been introduced at numerous locations around the globe, including areas in North America considerably distant from its native range (Lowe et al. 2000) . In Canada, introduced populations of these animals have existed for decades on the west coast and in cities of the prairie provinces. After their earliest introduction in Vancouver, British Columbia, in the early 1900s, grey squirrels rapidly populated the area (Robinson and Cowan 1954) . In the 1960s, a few EasternGreySquirrels on Vancouver Island escaped captivity and established another stable population (Gui guet 1975; Nagorsen 2005) .
In 2006, a new point of introduction for the Eastern Grey Squirrel in interior British Columbia was verified, although anecdotal reports date back to at least 2004 (K. W. L., unpublished data). The species is now established in the Okanagan Valley, particularly in Kelowna (49.88°N, 119.44°W) . The source population is most likely from Vancouver, approximately 300 km away with mountainous terrain between, strongly suggesting that humans transported the founding individuals of this relatively new population. This recent introduction has raised environmental and economic concerns (ISCBC 2012) , although, to date, control measures have not been entertained. Because the Okanagan is one of the major agricultural regions of western Canada (particularly for fruit and vineyards), the potential exists for Eastern Grey Squirrels to affect commercially valuable crops. However, there is scant scientific literature focusing on specific ecological or economic effects of the Eastern Grey Squirrel in British Columbia, other than those predicted by Bruemmer et al. (2000) .
In its native habitat, the Eastern Grey Squirrel has a broad diet, including fruit, nuts, seeds, flowers, buds, bark, fungi, and insects, as well as bird eggs and nestlings (Moller 1983; Koprowski 1994; Shealer et al. 1999; Spritzer 2002; Gurnell et al. 2004) . This wide array enables the squirrels to exploit a variety of habitats including forested, urban, and cultivated areas (Riege 1991; Gonzales 2005) . Despite claims that the Eastern Grey Squirrel does not have a significant impact on agriculture in its native habitat (Woods 1980) , a number of reports describe their destruction of corn, wheat, and vegetable crops in the United States, in some cases leading to implementation of a bounty (Schorger 1949; Byrne 1979; Koprowski 1994) . In North America, introduced Eastern Grey Squirrels have been shown to raid fruit crops and gardens in urban areas (Bruemmer et al. 2000; Salmon et al. 2005) . In Europe, Eastern Grey Squirrels damage timber and fruit trees by stripping their bark (Kenward and Parish 1986; Bruemmer et al. 2000) , a
behaviour not yet documented in non-native populations in North America.
Fruits consumed by Eastern Grey Squirrels include apples, cherries, blueberries, wild grapes, plums, and apricots (Banfield 1974; Byrne 1979; Salmon et al. 2005) . As apples, cherries, and commercial wine grapes are widely produced in the Okanagan (Statistics CanaSelection of Agricultural Foods by Eastern Grey Squirrels (Sciurus carolinensis): Implications for a New Introduction in British Columbia da 2014), the potential exists for Eastern Grey Squirrels to become an agricultural pest in this region. To date, however, their preferences for various commercially grown fruits in this region have not been studied. The objective of our study was to present captive Eastern Grey Squirrels with a range of food items, focusing on fruit crops produced in the Okanagan, to document their preferences and the breadth of their selection.
Methods
In early June 2014, three Eastern Grey Squirrels (one male and two females) were captured in Kelowna, British Columbia using live traps (Model 201, Tomahawk Live Trap, Hazelhurst, Wisconsin, USA) and transferred to the British Columbia Wildlife Park in Kamloops for housing. Neutering procedures were performed at the park's veterinary clinic as a precaution against escape. Each animal was also tagged with a standard numeric small-mammal ear tag (Monel #1, National Band & Tag Company, Newport, USA) to permit individual identification. Three weeks of postsurgical recovery were allowed before testing.
The three animals were housed in separate but adjacent cages. Each cage consisted of an outdoor screened enclosure (about 2 m × 2 m × 3 m tall) containing logs, climbing poles, and nest boxes, connected via a small doorway (20 cm × 20 cm) to an indoor screened feeding cage (60 cm × 30 cm × 45 cm tall) where food was provided. Motion-detecting wildlife cameras (Trophy model 119477, Overland Park, Kansas, USA) were positioned inside each feeding cage to record feeding activities and allow us to determine order of food preference. During periods between trials with different food combinations (minimum two days), the squirrels were maintained on a daily diet of half a cup of Laboratory Rodent Diet 5001 (LabDiet, St. Louis, Missouri, USA) and three peanuts. Fresh drinking water was always available. The small sample size (n = 3) was due in part to a desire to provide large, individual seminatural environments that enabled the squirrels to roam larger areas and feed at times of their own choosing.
Each squirrel was presented with 11 combinations of three foods, chosen from 11 items (Table 1) , and each combination was presented to each squirrel in three replicate trials, conducted over three consecutive days (one trial/day), resulting in 99 trials over the course of the study (June to October 2014). Because fruit was the main type of food under consideration, the order in which these locally grown items were presented in the trials corresponded to their seasonal availability (e.g., strawberries and cherries were used in early trials, and wine grapes and apples were introduced toward the end of the growing season). Two non-fruit foods were also included in the trials (peanuts and a commercial bird seed mix -Nyjer® brand, Wild Bird Feeding Industry, West End, USA) to test choice between these highenergy items and fruit. Because of constraints on food availability and scheduling, each food item used in the study was not included in an equal number of trials.
For each trial, ~50 g (± 1 g) of each food was presented in a row of small ceramic dishes so that each dish was 30 cm from the feeding cage entrance. The order of the foods was rotated from left to right every trial to minimize the effect of location on the order of selection. Fruit items were presented intact (e.g., strawberries) or cut into large pieces (e.g., peaches) to approximate the situation found in orchards. Access to the feeding cages and the food items was allowed for approximately 24 h, after which the door was shut and the video recording retrieved from the cameras. The order in which the three food items were taken over the course of each trial (regardless of the amount taken) was used to designate first, second, and third food choice "preference." Because of an inherent delay in the camera's motion sensor, the subjects could enter the cage, grab a food item, and exit the cage before the camera recorded the full event. In most of these cases, order of selection was determined by visible changes in the amount of food in the dishes. Where this was not possible to discern, the trial was aborted and repeated the next day or the earliest possible date.
Realizing the limitations of our data, we simply report the proportion of trials where each food was chosen first, second, and third (using only the trials where that food item was present). In other words, we divided the number of times a food item was selected first (or second, or third) by the total number of trials in which that food item was offered. We also calculated the binomial probabilities for the frequencies at which the squirrels selected a particular food item first (i.e., P = 0.33 [or one out of three food types], q = 0.66), using only those trials in which the food item was included.
Results
All of the food items offered to the captive squirrels were eaten by at least one squirrel on at least one occasion. Feeding and/or plundering (i.e., food item removed but uncertain when it was consumed) of food from the feeding cages occurred primarily between 0400 and 0900 and between 1500 and 2100, with little interest shown between 2100 and 0400. No single food item emerged as clearly preferred by all three squirrels ( Figure 1) ; bird seed and peanuts were chosen first relatively often, but even this pattern varied among squirrels. Apple was the fruit that, on average, was most frequently chosen first, although this was not consistent (chosen first in only 42% of all trials involving apple). An example of extreme variation occurred with cherries: Squirrel 2 selected cherries first in all of the trials in which this fruit was included, but Squirrel 1 did so in only two of nine trials (Figure 1 ; Table 2 ). The squirrels appeared relatively uninterested in strawberries, wine grapes of all types, and apricots. Strawberries was the only food item never selected first in any trial, by any squirrel (and selected second in only one trial, by one squirrel); however, trials using this fruit were limited in number. Similar patterns were reflected by the binomial probabilities calculated for the food choices demonstrated by the squirrels (Table 2 ). Low probabilities (P < 0.10) suggesting a predilection for a food type were seen for particular squirrels for certain food items (e.g., Squirrel 1 and peanuts, Squirrel 2 and cherries), but not consistently for all three animals or any one food item. Peanuts came closest to this pattern, with low associated binomial probabilities, on average (0.07), but largely because two of the three squirrels chose peanuts first relatively often (14/15 and 9/15 trials). The bird 204 THE CANADIAN FIELD-NATURALIST Vol. 130 FIGURE 1. Food preferences of three Eastern Grey Squirrels (Sciurus carolinensis). Each food combination was presented to each squirrel in an equal number of trials (shown in brackets), except for two situations* where Squirrel 2 received one less trial. Note: AL = apple, AP = apricot, BS = bird seed, CH = cherry, PC = peach, PN = peanut, PR = pear, RG = red wine grape (Cabernet-Franc), RI = white wine grape (Riesling), SB = strawberry, WG = white wine grape (Gewürztraminer). Bar shading represents the proportion of trials involving each food type where it was chosen first (solid), second (grey) or third (white) among the choices available.
TABLE 2. Number of trials in which each food was selected first by an Eastern Grey Squirrel (Sciurus carolinensis) as a proportion of the number of times it was offered and the binomial probability associated with that outcome (Binom P). A minus sign in the last column indicates a situation in which all three animals chose the food first in fewer than half the trials. No reverse situations existed where a food was consistently selected more often than expected. 2/9 0.24 1/9 0.12 0/9 0.03 − seed trials had a similar pattern, albeit a higher P value generated by Squirrel 3. Conversely, consistent low probabilities associated with infrequent selection of food types were seen for red grapes. Low probabilities were not associated with the selection frequencies for other types of grapes, but this was likely because of the relatively scant number of trials involving these fruits.
Discussion
The three captive Eastern Grey Squirrels ate each of the 11 food items presented to them (in 11 different combinations). This wide selection was not surprising, given that the species is able to exploit diverse ecosystems (Riege 1991; Gonzales 2005) . Logistics and the seasonality of different fresh fruit crops prohibited rigorous cafeteria-style food trials where foods are tested equally against one another (Lobo et al. 2009; Plantan et al. 2012) . Also in our case, we were attempting to understand how Eastern Grey Squirrels may target different foods at different times during the summer (i.e., apples will not likely coincide with peaches). Although these conditions prevent us from commenting strongly on the food preferences demonstrated by this species at this location, our results still indicate that squirrels may eat all of the regional fruits represented in our study, including wine grapes. Also, even our small sample size revealed strong differences in dietary preferences among animals for some foods such as cherries. Exposure to different food types by our squirrels before captivity may have contributed to this variation, but detecting such correlates would require more elaborate testing.
Our study did not include an exhaustive sampling of all potential foods (and combinations thereof) available in the Okanagan region. To attempt this would be unrealistic, given the broad omnivorous diet of this species and local availability of different foods likely has a large effect on the feeding behaviour of individual animals or subpopulations. Further, as the population of Eastern Grey Squirrels increases in the Okanagan, pockets of animals will exist in areas dominated by different crops, exposing them to a narrower choice and possibly resulting in considerably greater impacts on specific crops (Salmon et al. 2005) . The Okanagan Valley has a semi-arid summer climate, and water requirements may drive Eastern Grey Squirrels to consume whatever fruit is available, a situation we did not attempt to simulate.
Thus, the infrequent use of certain foods by our study animals does not necessarily mean those foods would be avoided in the wild by free-ranging Eastern Grey Squirrels. This is particularly so given our small sample size and the marked variation in selection by individuals. However, our captive squirrels tended to choose peanuts and bird seed (high-energy food items) over fruit, suggesting that these items should prove successful in luring or trapping squirrels that are having an impact on fruit crops. This tactic may be less effective if the targeted crops are other nuts, as has already been seen in the Okanagan for walnut and hazelnut crops (N. Bothe, personal communication, 2014) .
The loss of habitat of the Eastern Grey Squirrel in its native range may adversely affect the reproductive success of native nut-bearing trees . Conversely, Eastern Grey Squirrels may have an negative impact on the regeneration of oaks (Fuchs et al. 2000; Steele et al. 2005) , with possible implications in the fragmented stands of the endangered Garry Oak ecosystem in coastal British Columbia. However, in the Okanagan Valley, nut-bearing trees are primarily non-native and farmed; thus, Eastern Grey Squirrels foraging on these trees will have greater economic than ecological effects. The impact is likely to be more significant than that caused to date by the native Red Squirrel (Tamiasciurus hudsonicus), partly because the social system of the Eastern Grey Squirrel allows it to achieve higher urban densities. A close relative, the Eastern Fox Squirrel (Sciurus niger) was introduced in the Okanagan in the 1980s and has not been studied with regard to economic or ecological impacts, although agricultural damage is suspected by non-native populations in the United States (Frey et al. 2013) .
This study provides a preliminary examination of food preferences of Eastern Grey Squirrels introduced into this region of Canada. Our work was done on a small number of captive animals, significantly limiting interpretation of the results. Still, it seems clear that the spread of the species throughout the agricultural region of the Okanagan Valley will likely not be impeded by the availability of food (at least during the fruit-growing season). Other landscape features, such as land-use patterns, natural barriers, and climate will likely affect extension of the species' range in this region. Further work, particularly in the field, is needed to address the potential and realized impacts of invasive tree squirrels in western Canada.
